UNCLASSIFIED

AD NUMBER

AD424665

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; Oct 1963.
Other requests shall be referred to United
States Army Biological Labs., Fort
Detrick, MD 21701.

AUTHORITY

USABL D/A 1ltr, 27 Sep 1971

THIS PAGE IS UNCLASSIFIED




UNCLASSIFIED

Ab 42460603

DEFENSE DOCUMENTATION CENTER

FOR

SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION, ALEXANDRIA, VIRGINIA

- UNCLASSIFIED



NOTICE: Wwhen government or other drawings, speci-
fications or cther data are used for any purpose
other than in copnection with a definitely related .
government procurement cperation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment, may have formlated, furnighed, or ln any way
supplied the said drawings, epecifications, or other
data is not to be regarded by implication or other-
vise as in any manner licensing the holder or aay
cther person or corporation, or conveylng any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.




TECHNICAL MANUSCRIPT 107

AUTOMATIC AMINO ACID ANALYSIS
OF REPLICATE SAMPLES

st ese

OCTOBER

e

cumen
seane

ssvavny

| UNITED STATES ARMY
BIOLOGICAL LABORATORIES
| FORT DETRICK

Feusnm e
.
.

are

senee




U.S5. ARMY BIOLOGICAL LABORATORIES

Fort Detrick, Frederick, Maryland

TECENICAL MANUSCRIPT 107

AUTOMATIC AMINO ACID ANALYSIS OF REPLICATE SAMPLES

David Stefanye

. Leonard Spero

Physical Sclences Division
DIRECTOR OF BIOLOGICAL RESEARCH

Project 1C022301A074

October 1963




This material was originally
submitted as manuscript 5233.

DDC AVAILABILITY NOTICE

Qualified requestors may obtain copies of this
document: from DDC.

Foreign announcement and dissemination of this-
document by DDC is limited.

The information in this document has not been
cleared for release to the public.



ABSIRACT

A method is described by means of which replicate analyses of amino
acids can be performed simultanecusly, using an automatic amino acid
analyzer. The limits to the number of samples that may be analyzed,
and the minimal conditlons for the application and separation of a
given number of samples in a& two-component mixture are discussed, This
method has been applied to the determination of the C-terminal end-
groups of proteins,.




I. TINTRODUCTION

Automatic amino acid analysis has been widely used for the quantitation
of mixtures of amilno acids. Customarily one sample is analyzed at a time,
and the analysis may take many hours to complcte. This report describes g
method of analyzing replicate amino acid samples automatically and simul-
taneously.

IT. METHODS

A sample containing 0.05 to 1.0 micromole of each component in pH 4,25
citrate buffer' was added to a resin column of a Phoenix Automatic Amino
Acid Analyzer. After introduction of the sample and two 0.5 mililiter
portions of buffer into the resin bed by air pressure, additional buffer
was pumped through the column for 20 minutes under the usual operating
conditions of column pressure, temperature, and buffer flow, The pump
was then stopped, the column was opened, and another sample was applied
in the same manner. Additional samples can be applied after subsequent

15- to 20-minute pumping periods.  After the last sample had been run into
the column, the ninhydrin pump was started, the ninhydrin was introduced - -
into the effluent stream, and the recorder turned on,

IIT. RESULTS AND DISCUSSION

Samples contalning only a single amino acid emerged as discrete, Iinte-
gratable peaks., By means of this procedure, as many as six replicate
anal,ses of valine have been performed with a recovery of 100 & 2 per cent,
The only limits to the number of samples that may be applied to the column
are (a) the complexity of the sample, (b) the length of the column, and

~(c) the rate of movement of the components on the column. Thus, three
samples of a mixture of aspartic acid, alanine, and valine separated cleanly
(pH 3.25 buffer, 150-centimeter column) but two samples of glycine and
alanine overlapped because the rites of movement of these two substances
through the column were too close.




. minations when the C-terminal residue was basic, but no difficulties were

~ ‘matic dnalysis is presented. It has been applied to the determination of
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The minimal conditions for the application and separation of n samples
of @ mixturc contailning components a and b on a columm of length h may
be expressed mathematically. Let the rates of movement of a and b in
centimeters per minute be v, and vy, where vy, > vy. Let the distance from
peak to peak of the comoonents be p. From a practical standpoint the addi-
tion of n samples should be discontinued at time t when component by is at
h, so that the ninhydrin pump and recorder may be actuated to give a con~
tinous trace upon the chromatographic chart. In addition, the working value
of p should be taken for that component emerging with the broadest band
because p is a function of the time interval between applications and of
the size of the sample., Thus the distance moved by by during t is equal to
vpt=h. Gomponent aj will be a distance Ah behind b;. At the time t, it
will have moved a distance vat=h-Ah. By equating t from both equatiors, it
follows that vy/vp=(h-ph)/h. The number of samples of b that can fit into
the distance Ah is n=Ah/p. Substitution of this equation into the previous
one gives the relationship n=h(vy-v,)/vyp- '

. This method has been used to perform replicate analyses on protein
samples degraded with hydrazine by the method of Akabori et g}? to determine
the C-terminal residue. The resulting free C-terminal amino acid was’
separated from accompanying hydrazides by reaction of the latter with
benzaldehyde. The aqueous supernatant contained the C-terminal acid,
ammonia, and traces of basic hydrazides emerging after the lysine peak

upon amino acid analysis., The latter interfered with replicate deter-

encountered when this amino acid appeared on the 150 centimeter column.

IV.  SUMMARY

A.simple method for replicate determinations of amino acids by auto-

the C~terminal end-groups of proteins.
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